ABSTRACT The irrational use of drugs remains a key health problem in many developing countries. Using WHO standard indicators of rational drug use, this study analysed 550 prescriptions from 20 health facilities at different levels throughout Hadramout governorate, Yemen. A mean of 2.8 (SD 0.2) drugs were prescribed per prescription, with a low rate of prescribing drugs by generic name (39.2%). The proportion of prescriptions for antibiotics was 66.2%, for injectable drugs 46.0% and for vitamins/tonics 23.6%. The essential drugs list was available in 78.9% of facilities and a high percentage of drugs were prescribed from the list (81.2%). Other official sources of local drug information were less available.
Introduction
In Yemen, as in many developing countries, inappropriate, ineffective and inefficient use of drugs is common in heath facilities at all levels [1] [2] [3] [4] [5] . There are many factors influencing irrational prescribing, e.g. patients, prescribers, the workplace environment, the supply system (including industry influences), government regulations and drug information and misinformation [6] [7] [8] [9] [10] . Additionally, health workers receive very little initial or continuing education about the rational use of drugs.
The concept of an essential drugs list aims to promote the rational and efficient use of drugs. First developed by the World Health Organization (WHO) in 1977, it has provided a rational basis not only for drug procurement at the national level, but also for establishing drug requirements at various levels within health care systems [6] . Essential drugs are selected to fulfil the real needs of the majority of the population in diagnostic, prophylactic, therapeutic and rehabilitative services using parameters of risk-benefit ratio, cost, effectiveness, quality and practical administration as well as patient compliance and acceptance [6, 7, 11] .
Yemen was one of the first countries in the Region to adopt an essential drugs programme in 1986, and to implement this in the public sector [12] . The first national essential drugs list (EDL) was based on the WHO list of essential drugs and other resources [13] .
This study is the first to appraise the level of development of health and pharmaceutical services in Hadramout, the largest governorate in Yemen. The aim was to apply the WHO standard indicators of rational drug use to describe health workers' prescribing practices, to investigate the availability of essential drugs and local information sources, and to use the results of the study for recommending future interventions to promote the rational use of drugs.
Methods
A descriptive cross-sectional survey was carried out from December 2002 to February 2003 in 20 health facilities from different areas of Hadramout governorate. All levels of health facility, both government and private, were surveyed: 11 hospitals, 4 health centres and 5 health units (including Ibn Sina University Hospital and Hadramout University Health Centre in Mukalla, the capital city of the governorate). All suitable health facilities were surveyed, selected on the basis of their large size, easy accessibility and availability of documented prescriptions at the time of the survey.
Hospitals in Yemen deliver services to a population of around 50 000 or more, with surgery, internal medicine, preventive medicine, paediatrics and maternity beds as well as diagnostic services. Health centres deliver primary health care services to the community population of around 15 000, such as mother and child services and first aid, as well as health awareness and health promotion services. Health units, with no beds, usually deliver primary health care services to a population of around 1500.
A total of 550 prescriptions were collected randomly from the selected health facilities and examined to record information about prescribing indicators using a predesigned proforma. The number of selected prescriptions was proportional to the size of the health facility, i.e. to the number of daily outpatient visits. Availability of 12 essential drugs cho-• sen from the national EDL. They covered the key drugs recommended for the treatment of common health problems in the public health facilities in Hadramout.
Data are presented as simple frequency, mean and standard deviation (SD).
Results

Prescribing indicators
The 550 prescriptions were for a total of 1527 drugs, i.e. a mean of 2.8 (SD 0.2) drugs per prescription (range 1-10 drugs per prescription) ( A low percentage of drugs was prescribed by generic name in the studied health facilities (39.2% of all prescribed drugs) ( Table 2) .
Antibiotics accounted for 28.8% of the total number of prescribed drugs ( Table 2 ). The maximum number of antibiotics prescribed in any prescription was 4. The lowest rate for prescribing antibiotics (26.7%) was recorded in hospitals; 66.2% of prescriptions overall contained antibiotics (Table 3) . However, the highest percentage of prescriptions containing antibiotics (68.0%) was recorded in health units.
Injectable drugs accounted for 24.6% of total drugs prescribed (Table  2) ; the maximum number prescribed in any prescription was 5. The lowest percentage of injectable drugs (22.2%) was recorded for hospitals. Table 3 shows that 46.0% of total prescriptions contained injectable drugs, with the highest proportion (51.5%) recorded in health units.
Vitamin/tonic preparations accounted for 11.2% of the total drugs prescribed (Table 2) , with the maximum number prescribed in any prescription reaching 5. These preparations were included on 23.6% of prescriptions; the highest percentage (36.9%) was recorded for health units (Table 3) .
Drugs from the national EDL accounted for 81.2% of those prescribed (Table 2) , with the highest percentage (85.5%) recorded for health units.
Health facility indicators
Copies of the national EDL were available in 35% of the studied health facilities (Table 4) ; 50% had the national standard treatment guidelines but none had the newsletter of the Supreme Board of Drugs and Medical Appliances.
Overall, 78.8% of essential drugs were available at the studied health facilities (Table 5 ). The highest rate for availability of essential drugs (91.0%) was recorded in hospitals and the lowest (51.7%) in health units.
Discussion
In this descriptive study, the mean number of drugs per prescription was 2.8, similar result to in the survey of Abdo-Rabbo et al. conducted in 24 health facilities from 4 different governorates in Yemen (Sana'a, Aden, Taiz and Hadramout). [10] . Polypharmacy is common in Yemen, as well as in other developing countries such as Nigeria [12, 14, 15] . This over-prescribing may lead to complexities in monitoring, confusion due to different instructions and risk of drug interactions and contraindications. One possible explanation for overprescribing is patient demand, i.e. patients prefer doctors who prescribe more drugs because they think this will ensure improvement and cure of their condition quickly [16] .
There was a high rate of prescribing drugs by brand name (60.8%), similar to Abdo-Rabbo et al.'s previous study in Yemen (68%) [10] . It is also similar to results from a study of health units in Nepal [17] . These results may indicate a strong influence of the pharmaceutical industry on prescribers [16] .
Antibiotics and injectable drugs were also overprescribed (66.2% and 46.0% of prescriptions respectively). Similar high rates were found by Abdo-Rabbo et al. (58% and 37% respectively) [10] , as well as in a study in Sudan [9] . The highest rates were recorded in health units, which may be due to the lower experience of prescribing by health assistants and the absence of professional doctors. The percentage of antibiotics prescribed was high (28.8%). This is similar to previous studies in Yemen [1] and Jordan [18] . Overuse of antibiotics can lead to serious clinical problems, such as development of drug resistance, super-infection, allergies and other health hazards. The disadvantages of injections are that they are inconvenient, more expensive, less safe, painful and require skilled personnel to administer.
Vitamin/tonic preparations were frequently prescribed, as found also by Abdo-Rabbo et al. in Yemen [10] . Our field experience and observations and the Supreme Board of Drugs and Medical Appliances newsletter were 50% and 0% respectively. These results were better than those of Abdo-Rabbo et al. for the different governorates of Yemen, where the availability of national standard treatment guidelines at that time was 2%, and availability of the drugs newsletter was 0% [10] . The increase in the availability of the EDL (35%) as compared with the previous study (5%) [4] and the higher proportion of drugs prescribed from the EDL was probably due to the increased availability of essential drugs (78.8%) at health facilities compared with the above-mentioned study (47%). There was progress in the prescribing rationality and availability of essential medicines compared with previous studies conducted in Yemen.
Recommendations
Prescribers in all health facilities should be advised to use the generic names of drugs in prescriptions, to prescribe the lowest number of drugs needed and to avoid symptomatic treatment whenever possible. Antibiotics and injectable drugs should be prescribed with care. More effort is needed to ensure that local drug information resources such as national standard treatment guidelines and the national formulary of essential drugs are available at all health facilities. The Ministry of Public Health and Population should supervise, monitor, and give feedback to health workers, by developing and implementing interventions about drug use in general and prescribing in particular in order to improve prescribing practices and rational use of drugs. suggest this may be due to the belief among many patients and some prescribers that they are useful to improve general health and quality of life. We found a much higher proportion of drugs were prescribed from the national EDL in our study (81.2%) than in Abdo-Rabbo et al.'s previous Yemen survey (56%) [10] . However, there is still room for improvement: the national EDL provides prescribers with a standard list of drugs which are effective, safe, inexpensive and specific in treating important health problems in our country [19] . The availability of the national standard treatment guidelines and Therapeutics, who fully supported this study and provided input.
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